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(54) LIGHT TRACK OBSERVATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the light track 
observation device which makes it possible to directly 
observe the track of a light pulse. 

SOLUTION: A light pulse from an ultra short pulse light 
source 11 is branched by a light branch unit 12 and 
guided to a detection medium 4 as an exciting pulse and 
a probe pulse having specific linearly polarized state 
through an excitation optical system 2 and a probe 
optical system 3. At the time, A light flight area which is 
generated in the detection medium 4 by the incidence of 
the exciting pulse and has refractive index variation by 
nonlinear optical effect is irradiated with the probe pulse 
and an optical detection part 5 detects a probe pulse 
component which has changed in polarized state by 
passing through the light track area among components 
passed through the detection medium 4 by a camera 53 
through an analyzer 51, so that the light track of the 
exciting pulse can be observed. 
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***** «HE»ffljttE»K)Bf3£««lwii(rEr o 
5r.BS.W-T S b , 

'<*xzm&fttfim^mz.s£m£ikz>m&^gib, 
r b zwm b-r^mmmmmmo 

sri zw&b-rzmmm 1 KMnxmmmMmm. 

irc>3t^&w 5 stfiHSB2»jt^:(7?ay3^-f s^</*^^ 
-es^ $.>?fflw^mb, zfi-rzzbzftmb-tz 

®.tt-rz> z b srwftt-rstt ** i ~ 3 ro^-f n*»- 

ffl'J3£B. 



!)#W2000-283854 

Sifiy^w^ <OpfiE«iai«E{$:^(OAI*ttSr-^*HtilEEi)fi^-' 

m7B-7s</ux<Dj&mmtfcbm&Ltzmft.i$.ft<ofr& 
s *5 r. t t -r sis*^ i ~ 5 o^-rtt^- 

iE®^^^^©tuiEA*f$i('*ti--5fiSW^Jt^ 9 oSf 
3 r £ £ i 3 1 ~ 6 rt>-qif2ite 

lEaiS^^ro^lSAItlftJ-^f-rSfigttAS^OffiJ; t) 

z>tLV><n®m&&^m%m-tz> z b zw&b-tzmxm 
i ~ 7 ©v^r *t*»— *fla««>*jR8MRiB!jai«. 

z £ <b tcifli 7L 3 - 1 t -r 5ts*« i ~ 8 <o\ ^-r n 

7i--3SfE«cc>*ft«WmaililBo 

i: *mmb-?z>nim. 1 ~ 9 o^-r^-rifE«c(o** 

l l ] itfJiEi^ffigBfi. mJie^m^WFrS 
^**iiigLfcHtiE^ , c.-yV^^(0 2^7cro^* l 

KK<»%mzw&^%%mm&®.b, mmtmm* 
&Rxfmm%&m^&<Dmz.WiW£tizft%:^&b$:G 

b*<&WLb-rz,ntim 1 ~ 9 <D\^nt^mm.<o^tm 



II 



ytmmmmmmo 
msmm. 

4] MTCi#mtt»Xtt#Atl. <»EBfi'< 
3|B*<z>3fe«BMRjH3S«o 

zm-tz z t z&mt-tztmm 1-14 ©v^-fn^— 
«Ett<o#«ttraai3gito 

JE«*«:S6^fll*.5ri:4:»*i:rsi»#*l 6Ett 

li^Bfi'^i'^XOTW^ 

i:^^®^-r5ff*Jli 3~i 7 0V^-fix*»-« 

ii^^^r^rf^J:or ttEBfi'^* * fc Wt miE^ d - 

E*>^©*ft«r»ffli-6«E«J|E*rtT 3 r i: 

[ft#ri2 0] aftE**ffl#a^6><oiiflfc^*a>«!i 

1-19 ©v^-f tu*^-«E*^3tJRW«M«K. 
[|»*«2 1 ] ffiE*«»0/^u^3tSR4 LT/^;^ 

liuEi&MKteirU WE'^* 1f-(B#«»rt<0* 
^^SrttEBjB^y^i: U huE^V^ u— if — tS>^ 



(3) #^2000-283854 

r 4 SWsfcB 1-21 (OV^n^-3SE*<o 

[0 0 0 1] 

C«BB«)JR-rSRflf»»] **Wtt, ft^*ftif<oft 
[0 0 0 2] 

[tfcSW&ffi] *8«©j@g/^^ If —ft if <Z> U- 

i ^ u-f J: o t i i: 6^ 

Mit^^hM (nonlinear optical effect) ^tUCfi 

m-tz>m*tmm*mmtf£vx^z> 0 -rftfc>*>, mm 
5 ft 2 #:&±<D&mmmiz x 5M^sns 0 

[0003] ncoj: 5 4*»***!»*I-J:5akt U 

(Cfco-CfeCS^t^aB^^Sb* (self-focusing effe 

ct) %<o\f-j>,mm^^xm^r^^^v> 

4 7 *lST — i/B^t££<Dttm&foZk (self-t 
rapping effect) f£$$htlX^Z> 0 
[0 0 0 4] 

(nu-^~ft<Dmfflm^mm$mfrb?LX\,^frK - 

#T*:oJ: 5fta*tt, jB«^/^i^— If-^SrfiJffl-f 

^ s B*i»a!i**^ c tz.it'^* iaot, u vxft if 

• *^»ds««*ix4cB6Sr*i:sftifoB8 

[0 0 0 5] Sfc, Jfe^^^iftff^iKffic^S-erJ; 
5 4i"5 4 u— If-^X^SrtC, *o»SLftiftci: 

5 0 rwBBjHS:laIjBi-6fc*^li*^»S:J(ffli:i-S^ 
[0 0 0 6] ro><t5ftra«S:»»:i-Sfc«>f-tt, feK 

[ooo7] *iswji, K±<oB»^^«*rft**Lfc 
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[0 0 0 8] 

fMC J: 5 ® 9f*KfttfVSj6 * nfc*«*««S:^tP 
jE^Vu^^M^^iB^ffi^^S^fe^B^^u^iB* 

[0 0 0 9] ±EL^3t«««a!J3e«^*3^Ttt. «M 
Bfi'*/^©**^*^ 

UjBSE**cA«LfcBfi^/^©*JRWtcffi3 Ltv^w 
[0010] »^*ttmt*^ov^rtt, 0iJ^«^ 



[0011] 3taaaj^ov^rtt, wx.ii %'*A>*&m 

Jiv^5rfc^J:or2oo**3»IBI**ii, 

[0 0 12] *>5^Wt, Il^Mi:*^* 
/NVu^SrU*-rSBfi^^*IRi:, i2(OMi^5 

wmm&kfrbffii&-rz>zk&xzz 0 ztox^amat 

[0 0 13] BiB^JRSfctt^o-^at**© 
v^-fix^-^tt, BiBjtt^ir^o-^***^©** 

[0 0 14] $fc. A#t3t^te, *^3tSS*-rp]^ffiH 

[0 0 15] B^^/^cOAtttC^-r^^n— ^V>Vu^ 

[0 0 16] $P>Kl, i^^Xfi^M^P-/ 

j^^^AWtt^^Be^^^^Bijiifi^^ttf^ l 

[0 0 17] ^D-y/NVi/^^iltU^, Bfi>^ 

/u^oA*w*f-*f-rsffiit^a^ 9 ogffcs^ £ 

[0018] r gq J; 9 fc#>"«/u^o«3t*tliatWft*# 

[0 0 19] £fc, ^y^^flaittto, BS^^ 

7U^oAWtt{^i-^0S,tt^S^oSJ: , 9^:^< 90S 
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kZ>Zk&X%Z> 0 

[0 0 2 0] *fc, Bfi%¥X. ^n-^*^*XW* 

iiii L/c^u -7"s</u*<D 2 &5g0>#««: 1 *7C^3t« 
[0022] ^>y ^ Fy ^/^yX/^'^^f:«t 

[0 0 2 3] *fc, 3fc«tb«tt, »a«C*03f««**r 

[0 0 2 4] ^n — ^jfc^SUc^i'.** h Us^* — £ 
SidfcU 3taWSRt-*5V^Tv^y > Ky ^l-u 

[0 0 2 5] *fc, afift#5fc*fctt:/n-:/ft¥3R<& 
BjB'^WfcSfctt^ci — 7/</l>X<D 

Tt>Av\ fcftv^tt, Bfift^X4fctt:/n-:/3te^5K 
cD'>ft< kfc— *tt, Bjfi/^^Sfctt^o-^^ 



[0 0 2 6] £<bK, H#PflSE^lfe#&tt:, Big^/U* 

[0 0 2 7] BfiJft^JRSfctt^n-^jft^feJRO 
W»i:U-CtAv\ rttlcioT, 1i*ft£P*1#* 

in jaflMMfr, ?t^/^ icjo^ saw w*#a&«<0#*) 
#j x. tf a««* s tixmm ts tizmfr*** <o&m&m 

[oo2 8] sw^ac»^afi, Brew*©* 

[0 0 2 9] ^ibid, ^y^F^^lt ^])yh<D 

[0030] ^y^/F^^faoTMWi;^ 
[0031] *fc, BjB^^w^nttJBSfcfifflm^ 

\t^yt(Dffim<Dmmxm 1 ott «ai>*B 2 oiiMRa>&» 

^>ix6m3(7)tfa^rttU-rsr iCJ:o^ sf^oaw 
[0 0 3 2] Z<D£o^ «FlB«»aB«*a4fctt^lB 

[0 0 3 3] ||Sloi»**fcttlB2«>flMlKri3V^ 
J: otig/^^f:liXp — 

T> *ir±oT*^yi*K«:Bfi**6ftifBf3e«)* 
5: tds-c#5. 
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[0034] £ ?>i-, yt&tti^8Lfr(b<Dm&? t —*<Dtot 

/u^i U w— if— *»6tH^Sixfc3t^u^^fe 

[0 0 3 6] £75:, r<z>J;5ft3$Htt:. WfSa^^^faS'J 
[0 0 3 7] 

[0 0 3 8] air*, *«w^«s*jhsj»«jb«««>IB 

[0 0 3 9] 3fcK(Bltt, Jfe^u^Sr^j*- Uii*i-ajH 
fi^</u^*aRl it, *5>«ESi 2^tltM^ix 

»ftSl2iaot, Bfi#**2^£*ft£;ll,aJSl 
[0 0 4 0] 3tjR«l**feai**nfc»l <B#3fcfttf» 

MAS l *>b©!B l ©«*fc*^T»jB'<^* *:»* 

***2f4 % BiB*#*2fc^p-^***3i:©iItt 
B*B8IS*K£ • R3Ei-5fc»oTO*ji3tt»2 It, i 
jB^^4rBf3e<0«*««i:'t-Sfc»«>«**2 3&tf 

{i^2 4a>&ftSBfi'^;*ffl#*»2 2 t. 

^^tti^ft: 4 - <t Bf*OA«*fl= J: o TAlt $ * 
5A»3t** 25i fc*LT*J*3*lTV*S. 
[0 0 4 1] ^n-^*^5R3tt, 3t3SSBl^^ 

<0*2 0*K^*<5V^-C^ni-^^S:»*L, Bff^ 



*S3 2&^LT«/£$jft/ri/^ e 
[0 0 4 2] $l±<Dffimz&\,^x, Bje^A^McBfi* 
^ 2 LTfcffljKfM fc«;ttf*jK ITAW^tL 
5 0 w*>J:§\ «**ixfcBjE^/^f**a«E#4«t'0 

*4+oB*f*«)»b*BttS*t6 0 3<7)J:5fr@#r^ 
»fc*rfei:fc«*faBiB^^O*3»s»*L"CV>6afilB 

[0 0 4 3] rrT% *JR6*««S:*tf*m«E*4<Z>3f 

ffij^fr4(D^:Of|fecoM*^ai§L^^o— ^^^ric^ 

+*bfeBfi^^©JR*«r«»i-sri:*-r? 

[0 0 4 4] 3ttfttU«5Ht, «U«E*4<OBf3e««*ii 

^5iW5 1t, tfcafeT-S lSrailLfc^ci-V^ 
/M^Ma^SIJi^X5 2h gHfeLfc^n 

^75 3i**LT*l*S*vC^5, :tiiiJ;oT, * 

«fco-CStRMlC®iSU ^^75 3 (CjzoTr^n — 
^/u^MW-iilt, Bifi'^;* 

[0 0 4 5] ft*5, ±ELfcSOIS»JI^*3V^rtt, ffi* 
^82 2, 3 2 tt*iX-Pn»*« 2 3. 3 3 StWH^t^ 

24, 3 4fc^f)*^sntv^^ r*tfiiB**gk2 
2, 3 2©**©-«!IS:*Ufct©-C*o-C, Bjg*^ 
^ 2 XW/o-:7*¥3R 3 ICA^J $ 

^<toT, * tomtoms wzti&&&L<Dfrt>>btez>m 
tern* ^t^rtm^o 

[0 04 6] *fc, BS***2fc»ttaAtt**3Ri: 
lt> BiB^^Sr«*LTt(iajHE#:4^AiWS*SA 
1****2 5 Srfflv^-cv^S^ BiB'^w^coMfl^tftttl 

«*«rfft>*^***«:A«**3R4: Ltfflv^fcg 

[0 0 4 71 H2tt, mi ^«Lfc**»tB*c:J:5*JK 

[0 0 4 8] ^IMCfc^tlj:, Kfi8 0 0 nm, 
/U^ifglOOf s, ^VU^ S <9 (Dx^;u^-^ 7 m J 
<D^#> • -9-7 r 4 T w— if— 4rjHjH^^u^*aii it 
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03t*liXV»2©3t*l2^»tt**lS. m-C, r 
^>*/</i/^Mt, H2*fc*5V*TJKiB. i"/cCfc*>«5Ef 5 
ig^/^OitBIft: 4 - WAWMt/T'n - //^^ 

[0 0 4 9] BiB***l-J:o-CHi 

[0 0 5 0] BS^^* let^u— ^yu^ l p £:<Ol& 
[0 0 5 1] ^o— ^***(Z)Jtl8«B»3 Ott, 3£gcO 

$n-C*5f9. ^GORjIfHtft ;7"21a ^#®)^^^)^ 

[0 0 5 2] Bg/^^ l e t^p-^>>^ Ipir^-t 
ix^?ixo«3te3RIIIWt, BfiJt^^ftSBiB^^^fi 
5t^S-C*)6SeS*R2 3Xt«H3t^2 4 ^n-y^t 

[0 0 5 3] Bje^^^«*#a©jft** 2 3 tt*|616 
«J»dS3V^-C«:i/2«*«"e*>9, ^3tig«2l 
SriffiiBL^®103t*lifi, l/2RM2 3iao 

urait*it««**:*i-*j:5^***n, s&kb 
itftiiji(H*«r*^a^w**aai-*«** 2 4 £ 

i*S:tt5®jg/^ l e * s »feft6« 4*5, w©« 
*^2 4ttSji:ftaa»i||*S:#i-Srii^S:J: o»mc:ai 

[0 0 5 4] ^o-y^/^fflJfc^ftiOSftftKa 
3ttl/4»fi«[-efe9, 3tK«FB^3 0S:iiiaLfe»2 

a*H*#K**3n, sb^«ai¥Bffi-»Lr4 5«« 



:t, l/4»[fi«3 3Srl/2«[*ffit LT. i£»4 
[0 0 5 5] ±1E(7)J: 5^ur»bnfcBiB^^ l e 

wit»^j:or*ffl«#4ii>jitavHRi*sii». j&m 

U H2^*Lfc3l*«^*3V^rttaS|t^»3as^*#H 
[0 0 5 6] BjB***^e><7>BiB/^^ i e tt. 

SEg|5 0mm<DW-&^>^'Vh^>M'M^>^2 5 a Srffl 
ot, Bf£^AIt«il-<»:oTS«^fc5t*Hiii#4^* 
7fe£tLooAt*£2x3o ^m^4rt{c^S 

^jfflifr^K^n-^Vu* 1 pOflgWttfwaa/^ffirt 

[0057] r <Dytmmmm&$t?&tom# 4 

lp' ds**U«{cJ:o-cttm*ix5o 
[0 0 5 8] aigyp— ^^/^ l p ' f3\ >PtftU>X 
5 4t^Lt«*^5 1liA«t5. :^^51 

Lfc^oT, *UittEft:4<D^j»»**S**^J:SJB»* 

#^#Mtft^-5 1 ^aigi"6 0 i"*fc*>. ^ft^-5 1 

[0 0 5 9] #bte^5 1 ^iliSL^aia^c 1 — 

l p ' <D/##ic£5}fe{£te, a^>X5 2iaotC 

CD*^7 5 3±l:fi«Jjlt»ft^ mKcfco 

0iJ^*5V^Ttt. *f»l/VX5 4«fflf*l OfgOtCO^rffi 
V^, CCD^J^ 5 5 3(7)^?^ 9 ts>X<DMM&Mm*:k 

4oxi48 omm&ftisX 1 6 hnimmmtm 
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CCD^7^75 3 tt«a5pffi«CS* lt90 ^SttTtSKi 

CCD*^9 5 3<Z>lH*BII»fwajE£-r5« 
[0 0 6 0] Sfc, 0 2^L^affll36Hf-*5V>Tfi, 

■T-5 lWgt^yXS 2<Z5ffl{£:7 p n — \ p t 
mte&X^f h/MS#*:B8K fc#>Ojffift8 0 0 nm^f 

[0 0 6 1 ] — ^\ /p-^n/I/^ l p il*|— O*'** 

[0 0 6 2 ] Sfc, BE^A"* 1 e^^VU* S 9 <7>^ 
2 5a ^DijItrtC&V^T 3 . 5 m J T'feofco ft 

*>\ H2^*bfc»«cj:53l|fi*j»«ass«^J:oT 

^l e ^tt, /^^fcD2. 3mjiL-C«iB!j 
[0 0 6 3 ] J^TK, *5SW*c«S*«««a»«^J: 

-Clg/^Ti 1 gX^o-^^ lp^/SUT^ 
fi^* Srfl! v * 6 £ 4: J: o T , *#IBiWlrtBtf ©3tJR 

s</UX l p o^a^4^(DAI+ • HB*to#>f ^ 

[0 0 6 4] iEtftJEWI-ecai/^^ 
/i/^Bi 0 0 f sO«t5^365>^ffiv^B$ra*Bo*^^ 
Srfllv^sr t(c«toT, BiB^/^ l e ^*>3£©«rlB«c 

7uB« 4: LTSSW^aSJ-rs ~ a*** £#>T pJjiB 4: ft 



5 0 nB<o««jB*-e«:, ee. 7 f s oas^pmmn 

[0 0 6 5] ±KLfc|gffi»lW-#^TW[, B 

1 e Xt;^P-^^ 1 p (DAM • 

{L^ft«9, LfciSot, ffi5KO*>f ^ ^^SrifiKW^aC 

[0 0 6 6] HJ3{^, :©J: 5KLT*«£ftfcBjB'< 

Wt, CCD^^75 3t^J:oT#btt^:2^7C®^(7)5 
Sjg/>Vi/^ 1 e^A^ftt^^iilft^rf^fcov^T^M 

ftf-^^Diit, ig/^i e ©A»«i*iPi, -r 

ft^BiB^A-;* 1 e^ffi^^f-o^rcT) i #C7eW» 

[0067] El 3 J; 9, *»WJcJ:a*J||gMR«»lt^ 

«SE#4*^*3JtS3tiSSf-tiSi-5o +*f*iffw 

[0 0 6 8] BiB#*X 2 <0Alt#^M-*&/&0>ia u 
afi^yw^ U^fc*— ^/J>^<, 3&>o^:#fttr— ^ 

^<7)^ft:^ftl/\ -rftfc^n-^y^* lp^cOfflS 

tc^fc, yn-y^/M l p <^^^^*g^B^^u^ l e 
co4i^t-«, fflEJWilifftttBfi^^^ l e ©*^^^ 
[0 0 6 9] ft*5, ±EL3t+iS<0^>r ^ V^Sr^Si" 
2 tli^ < 7 P n - y^I 3 ic^lt Ztzteffi 



! 
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[0 0 7 0] ±1E©J:5KRr«3fe»3H»«rfflv^T 

asaEfws. rm^i^ offline* 

r^**iiJ»2 l«r«v^i*lfa3IE«plB4rH*L, Alt 

[0 0 7 1 ] :^J;5M»i«$^^X2 5 aSrffl^ 

*^9 5 3<o«^H^J:5*jB«ffl^»JI»^ft<, «t 
9 JEV ^**tt»«>«HI-oi/ «»*:fT 5 r i # "TUB i: 

[0 0 7 2] H2|C*LfcHlfi«"eri, ^"D-y 

^A** l p <z>fia*ttftra:, BS'^* 1 e^AWWic^+LT 

flEtti^i" Lfc 9 0«"C*>SiK*ttftv\ BRJWA 

rTV^u* lptf>$E®4:Bfi>'*/i''* 1 e cD$®<t — ffc£i£T 
BBWfctTjrtlciO, i*IB»*IB«raft5rtft<, 
^o§g/^ 1 eftt/^o-^^ 1 pOtiSftUHg 

[0 0 7 3] #mi&#4\Ci\i*X^ H3 2^7^L/clliS 

16 ft a, Wxfl t£ttig£f££ LTttCS 2 (ttfi-e* 
AO tfflv^iim, £fto#4J: 0 4> 

j6»*WH:aiv^, Btt'^*©SMt«r/hS< Itli 

[0 0 7 4] fc*5, ^l«^^5«^LT^t 
v^frtLTH (1) A#ti-5^^u^coSS^*fL 
ras^ftSifi^fcs- (2) BS'^^ofctH 5 ? 

(3) ^o-^/^^«*ttl»«:a*ftv^i:, 

(4) yu—ys<,i>x<Ds</i'xm$:*:%<Mx-h£6te 



ftmZWtzte^Zk, (5) Al**<03t^^=¥-Jc» 
[0 0 7 5]MMI*fe<[:Ltil 

«tot/Tlfci«4 0 a *fcf*4 0 bftif^pjfig-efe 
<04§-a\ »^9VM< i:t3t^^coAft • fiSW* 

[0 0 7 6] r^-^Otgi^Ol^Tte, EU^fflVM 
0 <t Lt^^^^f J: 9 I-, %y<^^(DKM • HSIt 

[0 0 7 7] HMdjo^Ttt, H2^-r®^4 0bcO 

i^ii5»M0S:*U BS^/^A#tE4 1 teflfti 
£tLfcA#t^>4 1 a jJS/^JixtV^o zfu—7s* 

*S?Kfi)c*tlTV>So ft£>\ m 2 [ZTjk-T m^c4 0 a (D 

[0 0 7 8] «ia«Eft:^Stft:-Cfcn«, %'<fr*<DAlft 

[0 0 7 9] *fc, «*^«<*Sr»ffl«ffti-5#^fJ: 
4: v > 9 jft t? W:^* 5 jfts . SHT*** t? *> o TilS«*sflB 
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[0 0 8 0] tftttttfrOMftK:* ttWfllfri:* 

i-5*ft* s fc5. z<Djjm±, mz»»* % mmtrxm 

[0 0 8 1] £ N AJt*©«**|6|*S*3eL-CV^ 

6li:Hmit, U5{ri?/U4 5 i LT (a) ±ffiH 
Rtf (b) «JSll«:^i-J:5t-, iE^AltI4 6 
fc6VMiBiB^^ttl»ffi4 7ft, Z&mm (H5 

(b) ^iC^Tv^-r) MltWLt^U-^^^ 

[0082] ft**, jae^^vu^ i e (7)Ajt • tm*ffi^» 

£<Sft5 0>-C\ BiB'*^* 1 e 0>2M¥#G]}&s«fM-5 
[0 0 8 3] ^n— lptDfigft • tHStffi 

ftv^HSHJ-isv^r, H6 (a) (b) [c^tt-etUi 

ffi^&*-C-&»«t («ttfH6 (a) <7?^«) 
fTHiflJBtt (M*.tfB6 (b) ft^KftS J: 5 

[0 0 8 4] rtDct 9 l-ir/u^ffl^/c^. ^tH«Ef*:-e 

Til, ±ELfct>©l:lB5)f, ft^vi^tf)^/^-, 
[0 0 8 5] ft*3, a*, r^i^^^p-y^^ffl^ 

fcSSiti: LTtt, «tfJHS^BW0 9 7/4 5 7 4 7 
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SS«*s*5. U&»Lftas&, mfcogfitt:, WT*^^ 
(THz) «#*«»©«3e*rtT5 

left ft 9* »fc±E©«*«6«-Ctt, v> 

[0 0 8 6] H7I4, «P^(I«S3tW19]if^^ 

ffitiRi«-efeSo **a»5^ov^rtt. 

<d 2 &.jt<D%M* i &5u<D%m^m^z%®m&^& 

XfoZ>i/ ] J > K y ^;H/VX5 6 t % '>!lyKy^u 
yX5 6 ^ioT^Snfc 1 »C7C^3e:«Sr«im-r5^. 
*<o— ft5c*tfeffl»5 7 i:3JSK«**L-CV^5 0 r. 
0»y > Ky^uvX5 Bjfi^^^oAlttttc: 
SB:^^[^^o^r-*5c:3t^ttil§5 7_LicSia:/n- 
^yi/*«r»*l,-C Uk5E*««r»*-*-S J: 5 f^Kit 
6r^i:i:oX, i3KLf:J: 5 ft#o*J*#»fco 

[0 0 8 7] B8lt **WiC«53ltJRil«aiJSJl«)|B 

*ts*«a«aijss«tt, *«»i,-BiB***2, xt^ 

*a«#4^ov>T«*l©ll*lfli4:ia«-C*>5o - 
*M5Hol/^(t fB2(Z>j|lS»J|fcra«fC3t 

8d*RHS*i-C, i/yyKy^w^X5 6{:J:ott 
^$jx^l»C7c)t«Sr^*:«5 8©A^ y * He Alt 
Lt^*U ##»5 8(Z>m**lfcffi«fc*7« 75 3<D 

lftSr*^9 5 3t?*a!Ji-6o 
[0 0 8 8] Z.(Dk£, /d-/*^3C, E18(C^ 

S-tirr^/u^WKrXSWS (HI 8 +«c*«>*»±©#jfii;^ 
»ltS^IB«ite»i-att*j*^*4:*Ufc) 0 

#«**j>i*IB««fc«:#«:S*5rt3as-et5. ft 
jo, /^^M/^ft-3 7HTIt Wx.f**7r 

[0089] z<D±?tmf&&m^xmbtiz>mm»<D 

-««rH9lii*t. «»tt**t?*>S*s, «tT3dS<OJ;5^ 

9 L7tm 3 1 *<B4H*s-Ei«>afi^ «t o xwimx* 

t5^^^5o ft^> ■l*«flE«rflI±i-afc»^ fe 
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[0090] Hiod, *mwizmz>ytmmmwimw<D 

JB4 0HJ|g»***'r^n 2 y^Ht?*)5o *nis»iit- 

* l:o^t^S§ 5 ft»J^P^ 6 *s $ & URt £ tiX 
v^ 0 r<z>»J»fflS6ii Bflfe&S&Be $ij«i6 
2, aW**5KB6 3£*LT*»££ftTV>£ 0 
[0 0 9 1] I»lit6 l|j:CCD^^75 3 tug* 

mztix&t), loiMeteiiaotccD^ 

<z>jig-<K H3fc*LfcB©£j**4rfl CCD^^y 
3«rH4fe*!a£S6 u^itsr^ao 
- [0 0 9 2] :©IMISf6lli^l:gl±*S: 

«e 2n iwigte i &frLtzmmzr~-?m 
rxoo *fc, 2 2 1 i^asR^ 

[0 0 9 3] «ajS:tTofej|S*i-J:tttf, 1211 

&s<A>X<D&m<D 2 Jfc« U ±i-«lttjaCft: 4 * 

ot, ±ELfcBM6«ia3S«6 i^*5V^r#H*(Diii|ft 

a r c s i n2tet*<DmW%ft<>Xmm&t'fZ>Zh\Z 

titcmmzmz z t &xz z> 0 

[0 0 9 4]Biilt *«Wte«5ft«#««*lla> 
[0 0 9 5] *jH([«»c*3V>"Ctt, /^^3tJSl 1 £ 



«9, ft^nS^i 2(cj:oT^nS^ti5mi^7tm^^m 

4RX$3 4<OWZ£oXmj&£tlX, Bfi'<A' 
^R^a-y^u^<Dm^M^m^mVi^X^^ 0 

[0096] 7 1 &M$k<DPiffinft{z 

2 4. SU«AM)t^2 5#B3£3:h/ri*a o r<7)<£ 5 

SSWfirSA^-rstfct^ 3tgffi«2 1 <D% r &*m j f 
t£^ffif$k-rz>Zt&X%Z> 0 **5. ^W^nfcBjB* 
^*(R»«7 1 <0#«HW*iSI£iB 7 3tCj:oTiS^^tlT 

[0 0 9 7] -^3fc^««p« 7 2 ^'frSPtCfl 

(Z>»4>^ttBlP<fB7 2 aiSKJtbix-CfcO. r^HPSG 
7 2a |;iBjBft¥XfiH«B7 l #SiI*S;lvt\ tftUttf^ 

4-.(D®j$2/^^(7)Att^ i fT^tt5o PP^7 2atC*f 
[Rji-5ffi^tBBPSP7 2 btfRttfettTl^So Sfc, ^ 
B-^***flM*»7 2©±«^tt^n-^3t*3R<D« 

[0098] *nitmmz&\,*xn. -7*-7%^<r> 

*3tl/yX3 6a, 3 6 cS^D — hI/>X3 6 
b, 36 d J&SffiB£jh/ri^5 0 

[0099] r^><t 5^*^r>r^— zm^tzm 
^\a^yr^^<—<o^m\zX^xy'ti^y^u^(Dy< 

Lttt9o Z(Dtztb, Mv'7F7r^^ ^u- 
[0 10 0] 7 p B-y5t^{^^7 2 0T«I-I4*t» 

[oioi] r 7 wt, S^- 

5 0 Lfc3&SoT,.«A«X*CTtlPI«OHf«||«rtffi 

[0102] ai2d *mw\z&z>ytmmmmmm<D 
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K4 aSrttffljSEfrt LT^So not Bfi'Vu*!* 

[0103] ncoj: 5ft«/*fc::*3vvT\ ^^753(:i 
or#feixfc«»J«d»fe If— ftSSSrtoft^Uyio 

tl4^lt U-— if — \z -7 j — s> * t*5 n t m «fc 
or. ^vu* if— oJHB^jfjefbtnfijffli-sn t 
^r#5o noj;9ft«»Jte, ^Ifi/yXA^Hi 
«t*t LTt>fT5nta*T?#5o u— if-**i-ft 

n*oj8JH#^tre*>a. ft*3. ^f-ifi4 a *o 
^w^a^gae-r a n t a*»s lv \, 

3tjBl 1 a^^P-y/^«l 1 bSrffl^T^ 
[0 10 5] Hbfi^^^^SEt-f-S^ci— ^VSyU^O^-Y 

5fi, hy^f-EIBl 6HW««iaBl 7£*LTffi/& 
^ttt^^ nixinJ:oTPi/</u^S:ra*l**5ttt 
in, j§fii«ffi£0R£ • 3EJE«rfir5ntas-e*So ncD 
»£\ BjB***2 2ltf^n-y**3R 3 &th\z»l%. 
*iBE»*r#Lftv«*tL-C<>Av\ no J: 5 

/i^o^/i^iH^ftfi&liftS fcOt-fS n 1 75> S T*# 
5 0 W:, m&'<&XfcttLX7a—zfs<J\'X<Ds</UX 
(H«r*6>t«<i"5J:5^7 F p-^/^j(EaKi 1 b£ 
Wli-* n t d J; o £ b Jn*j«pffliM»fiBt 6 o»J5£^ 
*ISBtft<5 0 

[0 10 6] *55WinJ:S3tJIISMffiB!J«ll«, ±KLft 
*fctt***¥»*ffli**ntinJ;o-C\ S*6ffifio 

#a*ttffii«*fcA*r l/c 1 1 o*JH»«r«ai-a n t * 

ntt-^oT, ®fi>"?yu^t ^^/i/^tOfiSSr 



**no^?X-^^!ftiR*y5:W[flScaStLin<^ttfit L 
«j»|oja*S:Sj±i-Snt^"t?#6. r©i54» 

[0107] &tz, m&ft^*tc&7ti-yyt¥m<D 

0-2 0 6 2 3 4-8^#«nlH*SixTV^ 
Sfcoftt\ f^^fc^^lWicjectfflv^^^^'C 

[0108] HI 1 4 ~<D£o ftl#IBjft****ftW 
-8 1a, 8 1 b. &tm^9-T*&S£K#U9- 

*ixfc*^/u^ lot-*!" It, f-Wy^^-si 

a Sr*©4*aab-cai*six5*^/^ tr— ^ 

i 2^ iS«;7-8 1 c tc£^Xfc$tt£tiXftti 
[0 10 9] ±IELfcJ:5 4*fifc^e>45^^50*ril 
i-S*/^^<o<B**K«-*3Ei-Snt3fts-t?#, * 

3E-rsnt^T^6o 

[oiio] ££>f;i, rix^cotf— A^^y ^— , £ 
Kit* ^-^^wiit UT3tBSpr«*»^ti-5nt 
i^ctoT, ^v^oNpraraiBSr^t-rsnt^-e 

^yu^3»jo*fl=*rKK-*-6nt*^r«t**. * 

JE^-efc^o **5, lll4^c:iov^T^i, 3o^a> 
[0 l l l] mi 4J^LfeW<DJ: 5«nfcT— A^^i; s/ 

TtMf, 7r/Hn-f^ 7>fy-^ffftt*Sr 
K»L-C«It5»lot>©^ ^*p^ftt^?ijffl1- 
5nt^T?#5, 

[0 112] I^IIBjft^lft^JRtBiB^^^tfctt^n 
-y^^uxtcigffl-rs n t Ci:oti^ fttffflws pjffi t 
ft^>o ±IE«>^u^J**»S:Hl*fcttBI2 
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Zfv — -f*A>* £W%t(Dyt;</UX jftife ft 5 ^/U*?ik 0!l 
^tf/NVu^iflO. 1 p s , ^^U^rnlPi 1 p s T?3Sl6d^ 

or. /<^i»IBIBIl^J;oT**5IBI(l'C^-e«« 
£ *i 5 3 ooiii £ £ r t # T-t 
[0 113] ^^JiJferiMBSrBlB*** 2 ^ai 
ffllt, ^JxffMd^^/u^^^Vu^itilo. 1 p s, ^>Vu 
^PpIPSO . 5 p s , fe&tt&M 1 <D'</U* : m 2 
;*=5 : 1 (D 2KD%/<;1>7, b U 3SS 5 <Z>^S 1 <D'*/U 

* {^ys</i«x) oA«-fi«iaot»tn«*4i:t 

Cfcu— If— ^9X-r*«r, 0. 5 p siinTA^f-rs 
1 <£>f5 2 tfV^;* (77^^;i/7) 

[0114] ±fB<7> J; 5 KBiBft** 2 0^;*?iJ±/?Jg 

yuo*H0. lps, a*/w*IHIPI5 p sT?3Sa^ s ^LV>3 

Us<j\s* <D±M Ltz%Z 1 <7V*/u*RtfS 2 tfv^w;* M** 
L-C-tix«L3o, *t>*T6oOiBI*BI5M»o«jKHfc 

[0 1 15] ±^LfeB*fflft^lft^lB:tt5t>'^^OB# 

So 

[0 116] BiB^^Xtf^D— ^</u^^±S*JRI 
MWMKfc^-ctt, Bfi^^©3SIB»ft*3i«o»* 

Sis, *»^*5V^^Ki: *tL*«FM4M»«lft^oK* 
ttl^ioTil, rw2o^Sfi^ra)a^ft-5»^sfc 
5c 



[0117] rm:»Lt, BiB*** 2 fcai«5MME 
2I^V>T*^U-VX2 5 a ©lWJcBfS^IB, 0fl;tfi2 

mmts, (o^— y 3/ h^^rrs* y * UK-*-** 

*«>*#*fllS:B2<D3RffiJcaa[ft*|Ri (Big^/P 

^nr*<ft«9, Lfc^or, -7u<-7s<si'Xibmm'< 

[0 118] H15I:, ^yy h^^^KKNP^*5tt 
5aa«^ffk^K)(^t 0 (a) - 

(d) o#ig^^t^T*^«tt^B^^^^e*Rtt 

(NPW«) -efcSo Ull 5 (a) ft, ^Jyhft^ 

ft if o2SR|^****SkS:ffl v v ^ft v *»&0>ft»Wa> 

y ^ h^rfft^^ y ^ htvx^, x»yb<D 

1IM»|15 (b) d^-To 
[0 119] :wS^ ±ELfc<t b\zr?xi—7*\j},* 

<Dmi&mffl&m< ftsfc*. tss^^^B^^^co 

«PWftifSr»Swi:36S-e#5o ^bf-> r^W*Sr«afJ 
SW^f-^^CfiJfflt^ r t [: J; or , jE^t^ 

[0120] ^y^ h«v^^©Ki^#t ltd ± 

S^¥fTft*f6] (BjB^^^^AWttf-Sit, Slta^Fffi 
{-¥tTft^^) t Lftt*i:i8^tt)aill»*tlMRL 

B15 (c) l^*-rJ:5^*iff*lRl«>ffilB»*«^*Jia 
• M^^tLfctco^ft^o 

[0 12 1] *y >y h<0*#*rpJ«:BfS©»«C>«> 

flitf4 5«ORi*fltLtJ|*tf4, -7 

^ffl^SBfi^^^o^^^a^^Sfi^^offiB^ 

5 (d) (c^-TJ: 5f-«4*!)^«iftSo ^maot, 
^y 3/ htSK^rat L^»-&i:IPI«<©«FW5>#flESrai 

[0122] ^y^h^^^^r, ^y^hco 

-r^^t^m^xo\mf^-r^zb{zx^x, 
tttRSLt, ^yyh^^^Mfn^t^< 
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[0 12 3] Sfc, ffira»*SC»#SfwOl^Ttt:, ±IE 
£ 0 Will ffllB*«IWBftif«:fflV^Ttt*«>a!lBI»* 

[0 12 4] ±IBL^i«mtt»K«^ft&tfSm^«K 

£^ ^fc, a®' tttzteyn —7*<>vx <rm 
mmm. ^m^^m-n^^^x^^v^zm 

7£(Dffi&&^^ Bfi^A^OBttnttJRtSfcHt 

[0125] a«ifc«c-c*«ft«ai*tt 

[0126] -Tfttofe, Ba^^^» l <£>fW# l 

n»»* fctt^ia^*©— <t o x mt\ lt t & ^ 

[0 12 7] -(D J: 5 • flKft*>ft 

2lt/*JRBI«jH*^Lfc*«itO-|6160ySr, Ell 
6it;Hl7S:fflv^RBt5. 4*5, r rT-telJMico 

[0 12 8] Ell *H*«JC*3«t5BjB^^^^ 

«pm»»i^ov^T«:^/^«o. ips x /^^ra 

H0. 6 p s ©^^O^y/W^U^ £ It, El 1 6 (O 

\z % mmm^^^x (i, o, i) ©wfRSrttjg-rs. 

y^hdiot, ^ratt^o^-cHlt&i;: (l, 0, l) 



oWaSrf+Jp-TSo wOi#, Bfi^A^fctt, Ell 6 
(;l y s> hifiiB»<oBjK>'^^t#JCS*-C*L 
fc3fT3^J (tt9fl£>M0 ©fTWfc 

1, 0, 1 

0, 0, 0 

1, 0, 1 

[0 12 9] — ^p-y/^{c(j:, l*BB**ICO 

fflfflO. 6 p s 0«O^^Wn°/^ ^ LT, ^Itt 
fcovvc (i, o, 1) <D$nm ($2(D|f») SrftJiD 

[0 13 0] "7?, B^/^{-iSffl$tlSy^/^ 

ei is (c) i^tfci^^i) ^LT^e-r5t>© 

<hi-5o I^it, Ell 6{C^Lfc<fc 9C4o^ 0 ;^ 
«»«C»#IS*tfcBjB^^^. at/**l^3*Jti-S 3tT 
3 JBOtT^Jtt, ^n— ^^u^^BH*##^lRl^feBje^^ 

[0 13 1] ig/^I^n-y/N/^Co 

o^r te. Hi ©Big^/i^&O^ 2 ©BiB'*^;* te-e 
[0132] A^x~^ t Lt±E©*#-Ct**Jxfc 

(a) — (c) 0#H^*3V^-C-t«>*<lll*SBjB^/^© 

frZm2<D7u-ys</UX\z.£Zi£(D2®\Ct>tz<>Xm 
mzti&o WbixS^fcSr-tn^nBIl 7 (a) Xtf 
(b) 

[0 13 3] roit, BjB^/^^*3*ta*l©BiB 
^^^Xt^» 2 ©BiB^^^^^WIWPJlPIi: , 7* 

<K£S<X-CV^a>T» % Ell 7 (a) \Z7r^^\(D^u 

-^/<^lcj:5«^iKr*<z>JBl<oBjB^^ (El* 
£^r<D2o) ©ffigi:, El 17 (b) f^^-T^ 2(Dy p a 
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So 

[0134] ttfl&tt, HI 1 7 ( c ) t^^T <fc 0 ± 

\c3m, *n^iiii:**iPii-2«iiow-2x 3 = 6«o* 

[0135] rcoirt, ±IScoMaiJ^{C^fLT^co^ 

^tt-tzt. mu (c) ©T#fc««fci»jE** 

T^L7t3fT5^iJ (tH5fi©ftt) <OtT?iJtcJ;5ftffl: 

1, 0, 2, 0, 1 

0, 0, 0, 0, 0 

1, 0, 2, 0, 1 

[0 13 6] ft*5, A^X-^comi , ^2<E>*3g, X 

J:. «B«*»6U*f f -#fc LT»feixS*«[flMB-Cl 
[0 13 7] *«J|0««Sfc#bix5atJM»*KoV^T 

lit) cotT^'J 

2, 0, 1 
0, 0, 0 
2, 0, 1 

[0 13 8] &L±<Dl:i\ZL, afi/^^^tK^n— 7>> 

[0139] ^tmm^x^xmn^m^mm^^^x 



[0 14 0] ±1EUfc*lfc«^*5V^T, ^ 

i/>'jf/i's*/i'X<D{&<D$)i&s</i>x 2 ^xoxmf&Lfzm 

A<awsjffi*J; 9ic-r^r r:coJ;5>{c % 

[0 14 1] #J5W(cJ:53t*««j»l3S««:fflv^*« 
aw«ffli]Wu 0»Jx.tfiai 2tc^LfcJ: 

tf, ie^^Ait^^t^ix6*^i (« 

^.«B12(C*5Jt5*^U>'X2 5 a) SrB#»;tT, 
*tWlc:*M-5*JRM»«r«»"*-6r. J: Kit), 3t#S* 

[0142] ^^fc, «nf*<©3tjB«4fi?©jBi3e^priiB-e 

[0 14 3] 

ib, iHfi^^u— If— ttif^ba*Slx5IPI»iLfc2 
[0 14 4] mmjjfek Ltlt 9f3£o«lR«r4ftttlttflc 
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[03] 11 2 Ltz%Mmmmmm\z.£<>xmm£ti 

[B4] ttfflK#^fflv^bh5HV^-«Sr*i-»«H 

[15] ^mjKft:{CffiV>?>nS-fe/^-'WS:^ (a) 
_h®0, (b) {Rffi0-Cfc6 o 

[0 6] tftmaflc^fflv^nS-fe^ffi^WSr^-riBB 

mx+hz> 0 

[0 7] *»W^«5ft«BWM««^»2©^J6«« 

[0 8] #«W^«S3tJR«miBJK«<0*3O||««J1!8 

[09] H8lc«Lfc*JRWi»*lt^J:o-C«j||*ix 
5}tf££^-t0T-£>5 o 

[010] **WJc«6*«8MRW«««>*4 0^1fi» 
^^^•T^n y ? mxthho 
[011] **Wfc«53t*«IWJH*«<Z>» 5 ©lilted 

[013] ttm\tt*%mmmMM<o*7 <o*om 
[014] mr*mmm&^&<D-mxh%s^xm±f& 



[sis] *y y h^^^^mm^^^KMmLtzm 

[01 6l'**J|[(0— **«Jcd3«taBjB^^^JB 
[017] 3t*»^-**«^*5ttS**j|S*o«»j« 

i 1 1 1 a-Bje^^ 

«« 13-8«, 1 4 -U~ fHHMI, 15-^ 

^^^siwihik, i6-hi*-eb, i7-iiaia 

2-»Bfi#^** 2 1 -■5r**iBJE», 2 1a-pl 
»a:ft^7-, 2 2-Bfi^^ffl3t#®, 2 3-« 
ffi, 2 2 5-AM3fe^ 2 5a-|*U 

3 -^n-^^, 3 0-«3^ 3 1-«T 
^7t3iM^> 3 2-7 P P-^M|*m 3 3-fi 

3 4-fi*f, 3 5-*77>f^ 3 6 a, 3 

6c"i*uyx, 36b, 3 6d-^y^-M/y 

X, 3 4 a 

-W-lFHJ£K, 4 0-IK 4 5-t/K 5-3fc»ffl 

5 4-»I/yX, 5 5 ■^F^^-r/L-^ — , 5 6—>!) 

yKy^;n^yX, 5 7-— #c5c#tfctH», 5 

6 7-*^5R«}*»«, 7 1-ifi 

ft^iSfSW, 7 2-»^n— :7*^R«»«. 7 2 a, 
7 2b-Bfq», 7 3-jg*|», 8 1 wVU*?IJ±/& 

8 1a, 8 1b-t-A^yy^^- 8 1c-i 
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